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Representatives  of  the  Western  Soil  and  Water  Management  Section  of  the  Agricul- 
tural Research  Service  met  with  representatives  of  the  Soil  Conservation  Service 
in  Denver,  Colorado  on  January  27  and  28,  1955  to  discuss  items  of  mutual  inter- 
est in  the  fields  of  irrigation  and  drainage .  One  topic  brought  up  for  discus- 
sion concerned  the  use  of  cylinder  infiltrometers  for  measurement  of  intake 
rates.  Data  from  such  measurements  have  been  widely  used  in  the  Western  States 
as  a  basis  for  the  design  of  farm  irrigation  systems  and  the  development  of  rec- 
ommendations for  water  application  practices.  However,  the  discussion  indicated 
a  wide  variation  in  the  equipment  used  and  in  the  procedures  and  techniques  fol- 
lowed in  making  these  measurements .  The  group  felt  that  a  standardization  of 
equipment  and  procedure  would  tend  to  increase  the  reliability  of  the  data  and 
would  permit  comparisons  of  intake  measurements  obtained  over  a  wide  area.  As  a 
result  of  this  expressed  need,  an  intake  Committee  was  appointed  and  was  charged 
with  the  responsibility  of  reviewing  present  methods  and  techniques.  The  commit- 
tee also  was  asked  to  recommend  a  standard  procedure  which  could  be  adopted  for 
use  by  technicians  of  both  agencies  represented  and  by  others  who  might  be  in- 
terested in  making  such  measurements.  Appointed  to  this  committee  were:  Howard 
R.  Haise,  Staff  Specialist,  Agricultural  Research  Service ,  Fort  Collins,  Colora- 
do, Chairman;  William  W.  Donnan,  Area  Supervisor ,  Agricultural  Research  Service , 
Riverside,  California;  John  T.  Phelan,  Irrigation  Engineer ,  Soil  Conservation 
Service,  Lincoln,  Nebraska;  Lester  F.  Lawhon,  Irrigation  Engineer,  Soil  Conser- 
vation Service,  Fort  Worth,  Texas;  and  Dell  G.  Shockley,  Irrigation  Engineer, 
Soil  Conservation  Service,  Portland,   Oregon. 

The  commit teeireviewed  the  methods  and  techniques  being  used  throughout  the 
Western  States  and  prepared  a  tentative  draft  of  a  standardized  procedure  which 
was  distributed  to  field  personnel  of  both  agencies  for  comments.  Following 
this,  the  committee  met  in  Fort  Collins,  Colorado  to  consider  the  comments  and 
recommended  revisions  submitted  and  to  prepare  a  final  report.  The  standardized 
procedure  which  appears  in  this  report  is  respectfully  submitted  by  the  Intake 
Committee  as  a  recommended  procedure  for  field  use. 

INTRODUCTION 

i/Cylinder  infiltrometers  have  been  found  suitable  for  use  in  determining  the  in- 
take characteristics  of  irrigated  soils.  While  much  is  still  to  be  learned  about 
the  relationship  of  these  characteristics  to  needed  water  management  practices 
with  the  various  methods  of  irrigation,  it  is  felt  that  if  uniform  procedures  are 
followed  in  making  intake  studies,  these  relationships  may  be  determined.  At  the 
present  time,  intake  characteristics,  as  measured  with  cylinder  infiltrometers, 
are  extensively  used  for  the  development  of  irrigation  layouts  and  irrigation 
water  management  criteria  for  the  border  and  other  controlled  flooding  methods  of 
irrigation.  The  suitability  of  such  data  for  these  uses  is  generally  accepted  but 
needs  refinement.  Correlations  of  inf iltrometer  data  with  furrow  and  sprinkler 
intake  rates  have  not  been  developed.  These  relationships  should  be  investigated. 
One  means  of  studying  the  relationship  between  cylinder  infiltrometer  data  and 
field  irrigation  practice  requirements  is  through  careful  intake  studies  made  in 
connection  with  field  irrigation  practice  evaluation  trials.  Procedures  for 
evaluation  trials  with  border,  furrow  and  sprinkler  methods  of  irrigation  have 
been  developed  and  are  used  uniformly  by  technicians  throughout  the  irrigated 
areas  of  the  country.  For  greatest  usefulness  in  analysis,  uniform  procedures 
for  the  use  of  cylinder  infiltrometers,  also,  should  be  followed. 

The  following  procedural  suggestions  were  developed  from  field  observations  by 
the  authors  and  from  the  studies  and  suggestions  of  other  technicians  who  have 
been  working  in  this  field. 

1/  The   term  cylinder   infiltrometer  was  adopted   instead  of  the  widely  used  term  "ring  infiltro- 
meter" because   it  more  accurately  describes   the  device. 


SITE  SELECTION 


1.  Select  a  site  that  is  considered 
representative  of  a  particular  soil 
mapping  unit.  Inf iltrometer  measure- 
ments should  not  be  attempted  on  sites 
that  have  shrinkage  cracks  extending  to 
a  depth  greater  than  about  four  inches . 

2.  Examine  and  describe  the  soil  pro- 
file. Determine  texture  and  textural 
changes.  Describe  the  soil  structure. 
Conditions  in  the  top  foot  are  of  par- 
ticular importance.  Check  for  the  pres- 
ence of  excess  amounts  of  adsorbed  so- 
dium on  sites  where  alkali  conditions 
are  suspected. 

3.  Make  estimates  of  soil  moisture,  or 
secure  samples  for  soil  moisture  deter- 
minations. It  is  recommended  that, 
where  feasible,  studies  be  made  when 
moisture  conditions  indicate  that  nor- 
mal irrigation  applications  are  needed. 

4.  Examine  and  describe  the  surface 
cover  conditions.  Record  the  kind  of 
crop  and  the  stage  of  growth.  Describe 
any  surface  litter  or  mulch  covering 
found  at  the  site.  Describe  the  surface 
soil  conditions  -  freshly  cultivated, 
cloddy,  crusted,  cracked,  etc.  Deter- 
mine and  record  the  cropping  history 
for  at  least  the  two  previous  years. 

5.  Make  notes  of  any  other  conditions 
observed  that  might  have  an  influence 
on  intake  rates. 


EQUIPMENT 


METAL  CYLINDERS  Cylinders  having 
an  inside  diameter  of  not  less  than 
nine  inches  are  required.  The  cylinders 
should  be  constructed  of  smooth  steel 
to  minimize  skin  friction.  Cold  rolled 
steel  is  better  than  ordinary  mild 
steel.  Galvanized  steel  is  acceptable. 
Wall  thickness  should  not  exceed  0.08 
inch  (approximately  14  gage)  unless  a 
sharpened    cutting   edge    is    provided. 


Longitudinal  seams  should  be  butt  weld- 
ed and  ground  to  a  reasonably  smooth 
finish.  The  cylinders  should  have  a 
minimum  length  of  ten  inches.  Cylinders 
12  to  14  inches  long  usually  are  most 
desirable.  It  is  recommended  that  a 
group  of  five  cylinders  be  used  for 
each  test.  In  no  case  should  less  than 
three  cylinders  be  used.  For  ease  in 
transportation,  cylinders  can  be  made 
with  different  diameters  so  that  they 
will  nest  one  within  another.  A  set  of 
five  cylinders  having  inside  diameters 
of  10,  10-1/2,  11,  11-1/2  and  12  inches 
can  be  stored  or  transported  in  the 
space  ordinarily  occupied  by  one  12- 
inch  cylinder.  Plate  1  shows  recommend- 
ed  construction  details. 


DRIVING  PLATE  A  piece  of  steel 
plate  at  least  1/2  inch  thick  and  from 
two  to  four  inches  larger  than  the  di- 
ameter of  the  largest  cylinder  will 
make    a    satisfactory   driving   plate.    If 


desired,  lugs  may  be  welded  onto  the 
lower  face  to  keep  the  plate  approxi- 
mately centered  on  the  cylinders.  Also, 
if  desired,  a  handle,  made  of  1/2  inch 
diameter  steel  rod,  may  be  welded  to 
one  edge  of  the  plate  for  greater  ease 
in  carrying.  See  Plate  1  for  construc- 
tion details. 


DRIVING  HAMMER  Heavy  hammers  are 
best.  A  16-pound  sledge  hammer,  used  as 
a  tamp  rather  than  with  a  swinging 
blow,  is  adequate  for  many  soils.  A 
better  hammer  can  be  constructed  by  at- 
taching a  handle  to  one  edge  of  a  2- 
inch  thick  steel  block.  If  the  steel 
block  is  made  6  inches  wide  and  8  inch- 
es long,  the  hammer  will  weigh  about  30 
pounds.  See  Plate  2  for  construction 
details.  Another  satisfactory  hammer 
can  be  made  by  attaching  a  1-1/4  x  3- 
inch  banded  malleable  iron  reducer  to  a 
4-foot  length  of  standard  1-1/4  inch 
galvanized  pipe  and  filling  the  reducer 
and  pipe  with  about  15  or  20  pounds  of 
lead.  The  construction  of  this  type  of 
hammer,  also,  is  shown  in  Plate  2.  Any 
similar  heavy  driving  device  will  be 
suitable. 

BUCKETS  A  water  bucket  (10  to  12 
quart  capacity)  usually  will  be  needed 
to  convey  water  to  the  cylinder.  Some- 
times it  will  be  desirable  to  have  more 
than   one   bucket. 

WATER  SUPPLY.  Water  of  the  same 
quality  used  for  irrigation  should  be 
used  in  the  intake  studies.  Water  for 
these  studies  often  can  be  obtained 
from  a  nearby  irrigation  ditch.  Where 
this  is  not  possible,  a  container  or 
containers  of  sufficient  capacity  to 
provide  the  water  needed  for  the  intake 
cylinders  and  their  buffer  ponds  will 
be  required.  Fifty-gallon  steel  drums 
are  satisfactory  containers  for  use  in 
hauling  water  to  study  sites.  Ten-gal- 
lon milk  cans,  also,  are  very  satisfac- 
tory. 

HOOK  GAGE  A  hook  gage  that  can  be 
read  to  0.05  inch  is  required.  An  ade- 
quate hook  gage  can  be  made  using  an 
ordinary  triangular  engineer's  scale 
and  a  piece  of  welding  rod  about  16 
inches  long  and  of  a  size  that  will  fit 
in  the  groove  on  the  face  of  the  scale. 
The  welding  rod  is  ground  to  a  fine 
point  on  one  end  and  then  bent  to  form 
a  hook.  A  flat  piece  of  brass  soldered 
to  the  rod  about  3  inches  from  the  oth- 
er end  will  prevent   the   gage    from   turn- 


ing  in  the  groove  and  will  serve  as  the 
measuring  index  point.  Plate  3  shows 
how   this   hook   gage    is   made. 

PUDDLING  PROTECTION  DEVICE  A 
piece  of  folded  burlap,  cloth  or  heavy 
paper  should  be  provided  to  cover  the 
soil  surface  inside  the  cylinders  to 
prevent  puddling  when  water  is  first 
applied.  A  thin  board,  cut  for  a  loose 
fit  in  the  cylinders,  also  will  provide 
satisfactory  protection. 

TIMING  DEVICE  Any  type  of  watch 
that  can  be  read  accurately  to  the 
nearest   minute   will    be    satisfactory. 

RECORDING  FORMS  A  standard  form 
should  be  used  for  recording  the  test 
location,  site  conditions,  date  and  ob- 
servations of  the  time  and  water  level 
in  the  cylinders.  A  form  for  recording 
the  data  from  a  test  group  of  5  cylin- 
ders   is   shown   in   Figure    1.    Figure    2    is 


Fig.  1 :  Cylinder  Infiltrometer  Test  Data 


farm    John  Do/*       county    GoxAen       statf    Wyo.        LEGAL    nFSC     Sec.32  J.7~23/Vt/?60H>'  datf  8/SS5 

SOIL   MAPPING   svMFini     /M44n         SOIL    TYPF    /<e>//A  S//t  Loom     SOIL    MOISTURE:     0"    -     1"    .20  %   of    Available 

prop   Alfalfa       STAGE   OF    GROWTH  Immpd'iateti/  after  Cutting- 1'    -    2'     40%   of    Available 

GENERAL   COMMENTS    Irriqafeef    Long* -  /?ofat/'or>  .-    Corn  f  Suoor  Reefs  f  S/r?.  Or.gin  f    d/fatfg 

JggoW  tb  A/fir/fa  (g  f9S4 


a 

UJ    w 

in  s 

o.  _ 

UJ 

CYLINDER    #1 

CYLINDER    #2 

CYLINDER    #3 

CYLINDER    #4 

CYLINDER    #5 

Average 
Accum. 

1 NTAKE 

T  IME 
OF 

Reading 

Hook 

Gauge 

Read  ing 

.   UJ 
5   -X. 
r>  < 
U   H 
U   Z 
<  — 

T  i  me 

OF 

Read i ng 

Hook 
Gauge 

READ  IN  G 

•    UJ 

2  *: 
z>  < 

O   K- 
U   Z 
<  — 

Tl  ME 

OF 

Re  AD  1  NG 

Hook 

Gauge 

Read i ng 

z>  < 
0  1- 
u  z 
<  — 

Time 

of 

Re  a  d  1  n  g 

Hook 

Gauge 

Read  1  ng 

3)   < 
U    t- 

0  z 

<  — 

T  1  ME 
OF 

Read  1  ng 

Hook 
Gauge 

READ ING 

-    UJ 
5    * 
3   < 

0  ^- 
0  z 
<  — 

MlN. 

In, 

In, 

In. 

In. 

In  . 

In. 

In. 

In. 

In. 

IN. 

In. 

0 

6--00 

9-/5 

o 

8-OI 

9.26 

O 

8-02 

9.03 

O 

8-03 

9-20 

O 

8  04 

8.9S 

0 

0 

5 

a 'os' 

e.7s 

0.4o 

8Q6 

8.8o 

0-46 

8:0  7 

8.78 

o.ZS 

0-O8 

8.88 

0.3  2 

8:09 

8.76 

O.Z9 

0.36 

1  0 

Q-/0 

8.4-7 

o.ea 

a ■■•/' 

8.60 

O.66 

8-/ 2 

8.5/ 

O.S2 

8' 13 

8.66 

O.S4 

8:/4 

8.27 

O.68 

0.6 2 

20 

8'ZO 

8-/o 

/.OS 

8  2/ 

8.26 

I.OO 

8-22 

8ZO 

o.es 

8-23 

8.34 

O.86 

8-24 

7.96 

0.99 

0.95 

30 

8-3  o 

7B6 
9./o 

I.Z9 

8  31 

803 

92? 

1.23 

8  32 

792. 

9-OS 

l.ll 

3 -33 

B./7 
9./S 

I.03 

8-34 

7.7 a 

8.98 

1.17 

1.17 

#ys 

8-46 

e.79 

/.60 

8  47 

a.9a 

l.so 

8-48 

8-6/ 

/.55 

8  49 

8.S7 

/.3/ 

8-SO 

8.6/ 

f.S-4 

I50 

60 

9-oo 

8.5/ 

f.8& 

9.-OI 

8. 62 

/.86 

9-oz 

843 

1.73 

9 -03 

8.75 

/.43 

9.04 

8.€0 

1.55 

1.69 

90 

9-3o 

7.99 

2.4o 

9-31 

8.23 

2.25 

9-3Z 

7.96 

2.ZO 

933 

8-2Z 

'.96 

9-34 

8.04 

Z.II 

2.18 

120 

/O-OO 

7.49 
9./+ 

Z.90 

/O-OI 

7.83 
9.21 

Z.65 

/O  -02 

7.40 
9-OS 

2.76 

IO -O 3 

7.03 
9/7 

2.35 

/oo4 

7.S-* 
9.0I 

2.59 

Z.6* 

180 

moo 

8.36 

3.68 

//■■or 

8.56 

3.30 

/I  02 

8.19 

3.6Z 

//03 

849 

3.o3 

II- 04 

8.46 

3.14 

3.35 

240 

I2-00 

7.64 

4.40 

/2  ot 

7.98 

3.88 

1202 

7.45 

4.36 

12=03 

7.9/ 

3.6/ 

I204 

7.80 

3.80 

4.0/ 

Fig.  2  :  Soil  Description 
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the  standard  soil  description  form  used 
in  the  Soil  Conservation  Service.  This, 
or  some  similar  form,  should  be  used  to 
record  the  characteristics  of  each  test 
site. 


MISCELLANEOUS  EQUIPMENT  The  fol- 
lowing miscellaneous  equipment  usually 
should  be  made  available: 
Shovel  Small  Scrubbing  Brush 

Clip-board       Auger  or  Soil  Tube 


INSTALLATION 

1.  Select  a  proposed  exact  location  for 
each  cylinder  and  examine  carefully  for 
signs  of  unusual  surface  disturbance, 
animal  burrows,  stones  that  might  dam- 


age cylinder,  etc.  Avoid  areas  that  may 
have  been  affected  by  unusual  animal  or 
machinery  traffic.  The  individual  cyl- 
inders used  for  a  single  test  should  be 
set  close  enough  together  so  that  they 
can  conveniently  be  run  simultaneously. 
Normally  they  should  be  set  within  a 
one-half  acre  area. 


2.  Set  cylinder  in  place 
firmly  into  soil. 


ind 


pres  s 


.  t  v' ':' ' .    ■ 


3.  Place  driving  plate  on  cylinder.  Tap 
plate  with  driving  hammer  to  get  cylin- 
der started  into  the  soil.  Check  to  see 
that  cylinder  is  plumb  (top  is  level). 
Carpenter's  level  can  be  used  to  check, 
but  usually  adequate  leveling  can  be 
done   by     eye    . 

4.  Stand  on  driving  plate  and  tamp  with 
driving  hammer  until  the  cylinder  is 
driven  to  desired  depth.  Level  of  cyl- 
inder should  be  checked  frequently. 
Keep  it  approximately  plumb  at  all 
times.  Do  not  drive  the  cylinder  into 
the  soil  irregularly  so  that  first  one 
side  then  the  other  goes  down.  This 
produces   a  poor   bond  between   the   cylin- 


der  wall  and  the  soil,  and  may  disturb 
the  soil  core  within  the  cylinder.  If 
the  cylinder  gets  materially  out  of 
plumb  while  driving,  remove  it  and  re- 
set in  a  comparable  nearby  location. 
Cylinders  should  be  driven  to  a  depth 
of  approximately  six    inches. 

5.  Construct  buffer  pond.  A  satisfacto- 
ry buffer  pond  can  be  constructed  by 
throwing  up  a  low  (3  to  6  inches)  dike 
around  the  cylinder.  The  inside  toe  of 
the  dike  should  be  at  least  6  inches 
from  the  cylinder.  In  building  this 
dike  ,  do  not  disturb  the  soil  within 
the  buffer  pond  area.  In  cropped  fields 
or  in  areas  where  water  supplies  must 
be  hauled  to  the  test  site,  it  may  be 
desirable  to  use  a  metal  cylinder  to 
form  the  buffer  pond.  These  buffer  cyl- 
inders should  be  at  least  12  inches 
larger  in  diameter  than  the  intake  cyl- 
inders.' Outside  cylinders,  however, 
need  not  be  as  long  as  the  intake  cyl- 
inder nor  driven  as  deep.  Generally 
buffer  cylinders  8  inches  long  and 
driven  2  to  4  inches  into  the  soil  will 
be  adequate.  Since  these  large  diameter 
cylinders  usually  are  driven  by  tamping 
blows  around  their  circumference,  they 
should  be  constructed  of  10  gage  or 
heavier  metal,  or  they  should  have  a 
reinforcing  strip  welded  around  the 
top. 

Note:  Buffer  ponds  are  not  required  for 
all  sites.  Where  the  principal  layer  of 
restricted  hydraulic  conductivity,  such 
as  a  plow  pan,  is  penetrated  by  the  in- 
take cylinder  a  buffer  pond  will  not  be 
required. 


OPERATION 

1.  Fill  buffer  pond  (if  used)  with  wa- 
ter to  a  depth  of  at  least  two  inches 
and  maintain  approximately  the  same 
depth  throughout  the  period  of  observa- 
tion. The  depth  of  water  in  the  buffer 
pond  is  not  critical  as  long  as  a  sup- 
ply of  water  is  always  available  for 
infiltration  into  the  soil  in  the  buff- 
er area. 


2.  Place  burlap  or  other  puddling  pro- 
tection device  on  the  soil  within  the 
intake   cylinder. 

3.  Fill  the  intake  cylinder  with  water 
to  a   depth   of  4   to   5   inches. 

4.  Remove  the  puddling  protection  de- 
vice. 

5.  Make  hook  gage  measurement  of  the 
water  surface  elevation.  Use  cylinder 
edge  for  hook  gage  datum  point  and  mark 
the  cylinder  so  all  subsequent  measure- 
ments can  be  made  at  the  same  point  on 
the  cylinder.  The  cylinder  should  be 
filled  quickly  and  the  initial  water 
surface  observation  made  immediately, 
to  reduce  errors  due  to  intake  during 
this   period. 

6.  Record  the  hook  gage  reading  and  the 
time   at  which  the   observation  was   made. 

7.  Make  additional  hook  gage  measure- 
ments at  periodic  intervals  and  record 
the  data.  Intervals  between  observa- 
tions usually  should  be  short  (5  to  10 
minutes)  at  the  start  of  the  test.  Aft- 
er 2  or  3  measurements  the  intervals 
may  be  increased.  After  about  the  first 
hour  measurements  at  30  to  60  minute 
intervals  usually  will  be  sufficient. 
Observation  frequencies  should  be  ad- 
justed to  intake  rates.  For  most  soils, 
observations  made  at  the  end  of  5,  10, 
20,  30,  45,  60,  90  and  120  minutes  and 
hourly  thereafter,  will  provide  good 
data.  High  intake  rate  soils  may  re- 
quire more  frequent  measurements.  As  a 
general  rule  the  intake  between  meas- 
urements should  not  be  more  than  one 
inch.  Measurements  usually  should  be 
continued  until  4  hours  of  time  have 
elapsed.  However,  on  high  intake  rate 
soils,  it  seldom  is  necessary  to  extend 
the  tests  beyond  the  time  required  to 
put  about  6  inches  of  water  into  the 
soil.  On  very  tight  soils  it  may  be  de- 
sirable to  continue  the  tests  beyond  4 
hours. 

8.  When  the  water  level  has  dropped  an 
inch   or   two   in  the   cylinder,    add  suffi- 


cient  water  to  return  the  water  surface 
to  its  approximate  initial  elevation. 
Maintain  the  depth  of  water  in  the  cyl- 
inder between  3  and  5  inches  throughout 
the  entire  test.  When  water  is  added  be 
sure  to  record  level  before  and  after 
filling.  Keep  the  interval  between 
these  two  readings  as  short  as  possible 
to  avoid  errors  due  to  intake  during 
the  refilling  period.  In  using  the 
data,  the  refilling  is  assumed  to  be 
instantaneous. 

9.  Where  an  abnormally  high  or  low  in- 
take value  is  indicated  by  a  cylinder, 
it  should  be  dug  out  and  the  soil  exam- 
ined for  possible  causes.  Record  obser- 
vations . 

10.  Remove  cylinders  and  clean  thor- 
oughly. Mud  encrusted  cylinders  are 
difficult  to  drive  and  are  apt  to  cause 
excessive  soil  disturbance. 


COMPUTING  and 
PLOTTING  DATA 

1.  Compute  the  average  accumulated  in- 
take for  each  period  of  elapsed  time. 
See  the  last  column  of  the  example 
shown   on  Figure    1. 

2.  Plot  points  of  accumulated  intake 
against  elapsed  time.  Draw  best-fit 
curve  through  the  plotted  points.  Rec- 
tangular coordinate  or  log  paper  may  be 
used.  These  curves  often  will  be 
straight  lines  on  log  paper.  Figure  3 
shows  the  data  from  Figure  1  plotted  on 
rectangular  coordinate  paper  and  Figure 
4  shows  these  same  data  plotted  on  log 
paper. 

3.  Compute  and  plot  the  instantaneous 
intake   rate    curve    from   the    accumulated 
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Fig.  3  :  Sample  Intake  Curves 


intake  curve,  as  drawn  in  2  above.  See 
Figures  3  and  4.  This  procedure  will 
provide  an  intake  rate  curve'  that 
matches  the  accumulated  intake  curve. 
Computations  of  intake  rates  from  the 
original  field  data  usually  results  in 
unsatisfactory   rate    curves. 


4.  If  desired,  compute  and  plot  average 
intake  rate  curve.  The  average  intake 
rate  is  the  accumulated  intake  (inches) 
to  any  time  T  divided  by  the  time  T 
(expressed  in  hours).  Sample  average 
intake  rate  curves  are  shown  in  Figures 
3   and   4 . 
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Fig.  4  :  Sample  Intake  Curves 
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Plate  3  :  Hook  Gage ;  for  use  with  Intake  Cylinders 


10 


«U.   S.   GOVERNMENT  PRINTING  OFFICE  :  1956   O  -  3855M 


